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D. E. Wk. A, Ilww. J. (;amdhrsjr,(}. Ikwtr, l). Ihrrhb, 1[,M :W, F,tl. Ikkr. T, Hu.
wA. P. Humarrt, R.V. Junk, Il. Jaxi. M. Kuwm, M. Kq+ytitw. M. bkhomk, T. Iddkir.
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Abst rut. Wc prrrwnt r~cmtt rcmrlIrr on sirtgie particle traruwrrrw uumwucurn

distrihutimm of piontr. boas. and protous, mwurd in C’EIU4 lixpcrimcut

NA41. of 2(hlA 4JeV/c S+S and 15ttA .CoV/c Ph+l% ctntml colhuiuuw By

comparing thcm data with thcrrrml and transpmt modrh. frtwze out pmrum%em

liko {hc u.mpcraturc ‘I)e and Lhc chcmimd po~ntial~ (I~f, II,: am extrart rd and

drncLrsrrr4

1. Introduction
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w t hw w udy pwri irk rw “km to MI rmt Lhr w(d) nnd s qwnrh rhmnicrd Pr)irvri ird

prrrwlllrlwl (/1,, /1,).

2. CERN Experiment NA44

3. Resukt anti Discussion
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3.1, ‘Ihnsverw .Wnnenturu Distributions

A dbtincL tlilfrxr.ww IMwccu tbo rhrnunlary p+p colhuion und htwy-iou ctd I

Iidons c*n be m iu the slope paranwlw, Ii h k i~kesting to oltww that

all curves cctttwrge to a point about l;O m 146 ~ lGMoV at the limlt ma.u 4 0

as irtdimwd by the #haded bare in dte plut. Iu hythwtlynamcs, mattertbww I.c.,
d partickt kw at a oarrw ccrkdvr Mwity. CIdmlly, the collectiw khrer it

mvgy wIN thrrt rlqwmd on tho ttnrtkle maw: psrtick with higher mrmrr will carry
higher mrmjjy, “iherdorc the dope parturm{er i~ n mwrrrutc of I he etmrgy d tlw

truravrwn molion, The Irnurrvcmo nmtlon mmt nlrw hor h I hermni (ratldtttrl) mid
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rarnarrr may rcfhxta dte trrw frmxc-out tampcratum. ‘lIrk ia auppcwtcd by Lb

fact that the eiopo paramctwrn of picm, km and proton arc wry rnmdar, around

150 MeV. Howovcr, for heavy-ion coti, titiing brxomcs mom and more

important and a colhxtivc trarwvcrw mution gradually dcvclopn. ‘Ihr dopm ill

the ‘r-m- plot indtxxl dcrnonntw uurh charactitic hydmtlynamic hwtlavior,

Furthrrmom, OH0110 CaII m fmtn k figIJm, thn hmrvmr the urllidiug uyatcxn, Lhc

ctapa &e slope in tho plot,
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estimated to be about 15%. ‘I’he main cuntrihubm to therather Iargc error bws

are centrality dctcrminntion ~d ]]iua-veto cormctinrm. For the SI S MIlisiotm, h

systematic eimrsam ahom 11%.
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LreabJ IIIC eullcctivr (low !NWHUWPrmly pnrticle rar,ioa are med. on the one hnnd,

with the cxpmiwrwntal twrrrr ham, th~ vahwn of the chemkal potmtiak are con.

tistert( with k vdum bind in mf. [5, 22], rven dwwgh prrrticle m- up b 2 G~V

and skrasrgv qunnt um uuudmT of S=2 wme included in thcw atudia. Thim may

simply rdhxk ttw ram t hnt mwe equilibrium u established, a mrbeat of the dsta ia

rd’h+nt. to extract tk thermalparamctm. OrI theother hand, from tb raziu

andyti of 200A&V/c S-%am inducd ccdliaioaa S+Pb (W), the chemical hwm

out Icmparaulre parruuet er 2;: m rouutl mnaiE@ILiy high lhm 1S() MeV, S.C.,

7Y~ al 70- “W hlaV. Since the lireball producml in k htwvy-iml crdlinimw i~ au

open thermodynamic system ad tlw in&uAic prwi.w roquiron mow i:mwgy LhMJi

●lti p~, it is rxrccivablo that lho Acmicrd frw~m itmy occur mrlicw t.hwI

thermalone~M]m
~ oftheklargeinteraction m- accliou, antiprotuns provido a unMIuc

proba of tho hadronie rnwironment.Tiyrrtudying the nntiproton diatrihuuon, mm

gainrr information on dynamic prormsea amh as pair production, nnnibilaticm, and

numu-ticld-cffrxta of Lhc flraball. As hur hccn noted by Gavin #t al, ~3] tha P/p

raLios nre uricful to undaratmd thn apwetirncmmlution of haryonfi in haavy ion

cnlliairmrr. Fhqwirnrnt NA44 [24, 25] Irma rnwtsuwd proton and aatiprotaa aprrtrA

with high statirrtic.rr rmrl has rompared rraultn of p+p, p+A. and A +A ccdlidnna in

the mmc rrpcct.rommcr, Fig. 4 ahowE lhc mid- r~idity p/p ratioa ail t hc wny from

the clcmcu~ry UJlliaion p+p LO the Lruly heavy-ion I’b+ I’h collimirrrru.
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4. Summrtry

N’e have dtiumcd wc cwuh of mid-rapidity trannvcmc rnomrntum ,Iiatril-mtiotw

of Piona, bus, and pn~nu from p+p, S+S and Ph+Pb central culliahw, The

SyatamatiCa of the daAa strongly muggoeta ● f~ L twnpmatnre of ’f’”m * 145+15

McV br diaha abovo beam energy -10 AWCV. Current rmulta ofcaaca& mod-

eb lUJMtl[vl.08) and VIXN LU$(V4.12) cannot fully reprcrducm tk okrvrd particb.

rutiu. SYatcncatic msulta or ~/p ratim, frnm p+p WIPh+f% ctuitrd Alhiom,

studud with the NA44 ~ptw[romalcr wmn atm prwwnti. Such long nwrdr.ed infer

mation should help to un&rst.aml th~ colliion Jyunmirs.

All of our diimuiuiorw were M on the mc=umd light hadrrmn at thefr-x

out titugc. If tlmrmal and chwuical equilibria are indeml rearlwd, iufornmtiorr cm

th~ wcrlicr wagas of tlm colltirm is 14. In ordw to @ iutight Mu the iuilid

mnditiou of Iwavy inn wdliaiina, w neml m iuwwtigab tlw dirtritnt~iom IA yirbb

of Icphma wrd pbotona and pnasihly high Imw multi-dra.ngc retnmamw.
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